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This study investigated the comparability of the embedded and stand-alone versions of
the Keane Posttraumatic Stress Disorder scale (PK scale) of the Minnesota Multiphasic
Personality Inveniory-2 (MMPI-2). Participants were 123 Vietnam theater veterans, 68 of
whom (55%}) were diagnosed with war zone-related posttraumatic stress disorder (PTSD).
In separate testing sessions scheduled two to three days apart, all participants first com-
pleted the full MMPI-2 followed by the 46 PK scale items administered in a stand-alone for-
mat. Sixty participants completed the stand-alone version again in a third session. In addi-
tion, all participants were administered the Structured Clinical Interview for DSM-III-R
(SCID), including the PTSD module, and completed a number of other questionnaire
measures of combat exposure and PTSD. Results indicated that the embedded and
stand-alone versions of the MMPI-2 PK scale are quite comparable in terms of mean
scores, internal consistency, convergent validity, and diagnostic utility. Use of the stand-
alone version is indicated for assessment applications in which the full MMPI-2 cannot

be administered.

Debra S. Herman, Frank W. Weathers, Brett T. Litz, and
Terence M. Keane, National Center for PTSD-Behavioral
Science Division.

This study was supported by a Department of Veterans
Affairs Research Advisory Group grant (1991-1993)
awarded to Frank W. Weathers. Portions of this study were
presented at the 1993 meeting of the International Society
for Traumatic Stress Studies, San Antonio, Texas. The
authors wish to thank Danny Kaloupek for his helpful com-
ments on earlier versions of this manuscript.
Correspondence concerning this article should be
addressed 1o Frank W. Weathers, National Center for
PTSD (116B-2), Boston VA Medical Center, 150
South Huntngton Avenue, Boston, MA 02130. Electronic
mail may be sent via Internet to weathers.frank@
boston.va.gov

Questionnaire measures of posttraumatic stress
disorder (PTSD) are widely used in clinical and
research settings because they are easy to adminis-
ter and because they provide objective data that
can aid in diagnostic formulations and treatment
planning (see Litz & Weathers, 1994; Resnick,
Kilpatrick, & Lipovsky, 1991). One such measure,
the Keane PTSD scale (PK scale; Keane, Malloy, &
Fairbank, 1984; see Lyons & Keane, 1992) of the
Minnesota Multiphasic Personality Inventory
(MMPI; Hathaway & McKinley, 1940) and the
Minnesota Multiphasic Personality Inventory-2
(MMPI1-2; Butcher, Dahlstrom, Graham, Tellegen,
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& Kaemmer, 1989), is an empiricallv derived scale
that has been shown to be a reliable and valid tool
for the assessment of PTSD (Blanchard, Wittrock,
Kolb, & Gerardi, 1988; Cannon, Bell, Andrews, &
Finkelstein, 1987; Hyer et al., 1986; Kenderdine,
Phillips, & Scurfield, 1992; Koretzky & Peck, 1990;
Kulka et al., 1991; Munley, Bains, Bloem, & Busby,
1995; Orr et al., 1990; Query, Megran, & McDonald,
1986; Watson, Juba, Anderson, & Manifold, 1990:
Watson, Kucala, & Manifold, 1986). A significant
advantage of the PK scale is that it is embedded in
the full MMPI and MMPI-2. This permits the con-
current assessment of a broad spectrum of comor-
bid psychopathology often associated with PTSD.
It also provides information about the validity of
test responses, which can be useful in evaluating
traumatized individuals seeking compensation for
PTSD (see Hyer, Fallon, Harrison, & Boudewyns,
1987).

There are situations, however, when lack of time
or resources prevents administration of the full
MMPI or MMPI-2 or when the focus is exclusively
on measuring PTSD. Administering the PK scale
items in a stand-alone format would be advanta-
geous under these circumstances. For example, a
stand-alone version of the PK scale (consisting of
49 MMPI items or 46 MMPI-2 items: see Lyons &
Keane, 1992) would be well suited for epidemio-
logical surveys or for screening for PTSD in the
context of a brief clinical intake assessment.

Preliminary research has demonstrated that the
stand-alone version of the PK scale from the
MMPI is comparable to the embedded version.
Lyons and Scotti (1994) found that the two ver-
sions yielded nearly identical means and standard
deviations and were correlated .90. They also
found that 94% of their sample received the same
classification as PTSD or non-PTSD when a cutoff
of 30 was employed for both versions of the scale.

The present study was designed as a more exten-
sive examination of the psychometric properties of
the stand-alone version of the PK scale and its
comparability with the embedded version. We
focused on several issues left unaddressed by Lyons
and Scotti (1994). First, we studied the PK scale of
the MMPI-2 rather than the original PK scale of
the MMPL. Although the embedded PK scales of

438

the MMPI and MMPI-2 have been found to be
comparable (Litz et al., 1991), a thorough evalua-
tion of the MMPI-2 PK scale has not been con-
ducted. Second, we evaluated the test-retest relia-

bility of the stand-alone version and the internal
consistency of both the embedded and stand-alone
versions of the PK scale. Third, we compared the
two versions of the PK scale on convergent validity,
examining their correlations with other measures
of PTSD. Finally, we compared the two versions
on diagnostic utility, using an interview-based
diagnosis of PTSD as the criterion. Employing sig-
nal detection methodology (Kraemer, 1992; see
Weathers et al., 1996), we identified the optimally
efficient cutoff score on each version of the PK
scale for predicting a diagnosis of PTSD.

Method

Participants

Participants were 123 Vietnam theater veter-
ans recruited for research participation at
the National Center for PTSD in Boston,
Massachusetts. Participants ranged in age from 38
to 55 years (M = 43.7 years, SD = 2.7 years). Most
were White (73.2%) or African American (22.8%);
had at least a high school education (87.8%); were
separated, divorced, or never married (67.4%);
were unemployed, retired, or disabled (60.2%);
and were veterans of the Army (48.0%) or the
Marine Corps (29.3%). To assess for PTSD and
other Axis I disorders, doctoral-level clinicians
administered the Structured Clinical Interview for
DSM-III-R (SCID; Spitzer, Williams, Gibbon, &
First, 1990). All diagnoses were made in accor-
dance with the revised third edition of the
Diagnostic and Statistical Manual of mental disor-
ders, (DSM-III-R; American Psychiatric Associa-
tion, 1987) criteria. Of the sample, 68 participants
(55.3%) met criteria for current war zone-related
PTSD.

On the demographic variables, the PTSD and
non-PTSD groups differed significantly only on
branch of service, ¥? (4, N = 122) = 10.04, p < .05,
with more PTSD participants having served in the
Marine Corps (38.8% vs. 18.2%) and more non-
PTSD participants having served in the Navy
(21.8% vs. 7.5%). With respect to current Axis I
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psychopathology, the PTSD group had higher
rates of several disorders than did the non-PTSD
group, including major depression (54.4% vs.
27.3%), x2 (1, N = 123) = 9.18, p < .005; panic
disorder (26.5% vs. 7.3%), x2 (1, N = 123) = 7.63,
p < .01; substance use disorders (30.9% vs. 14.5%),
12 (1, N = 123) = 4.50, p < .05; and bipolar disor-
der not otherwise specified (NOS; 7.4% vs. 0.0%),
22 (1, N=123)=4.22, p < .05.

Procedure

Testing occurred during three sessions, each two
to three days apart. All 123 participants com-
pleted the first two sessions, and 60 participants
completed the third session. In the first session,
participants were administered the SCID; they
then filled out several questionnaires including
the MMPI-2, the Combat Exposure Scale (CES;
Keane et al., 1989), and the Mississippi Scale for
Combat-Related PTSD (Mississippi Scale; Keane,
Caddell, & Taylor, 1988). In the second session,
participants were administered the Clinician-
Administered PTSD Scale (CAPS; Blake et al.,
1990); they then filled out several more question-
naires, including the stand-alone version of the PK
scale, the Impact of Event Scale (IES; Horowitz,
Wilner, & Alvarez, 1979), and the PTSD Checklist
(PCL; Weathers, Litz, Herman, Huska, & Keane,
1993). The third session was identical to the sec-
ond session.

Signal Detection Analyses

Foliowing guidelines outlined by Kraemer (1992),
signal detection methods were employed to deter-
mine the optimally efficient cutoff scores for pre-
dicting a SCID diagnosis of PTSD. Kraemer distin-
guishes between measures of test performance

and test quality. She argues that traditional mea-
sures of test performance, such as sensitivity,
specificity, positive and negative predictive values,
and efficiency, are ambiguous indexes of diagnos-
tic utility because they are uncorrected for chance
agreement between test and diagnosis. She advo-
cates instead the use of weighted kappa coeffi-
cients as measures of test quality. These quality
indexes are calibrated such that a value of 0.00
reflects chance agreement between test and diag-
nosis, and a value of 1.00 reflects perfect agree-
ment. In the present study, we calculated measures
of both test performance and test quality for a
wide range of cutoffs on the embedded and stand-
alone versions of the PK scale. We then used the
kappa coefficient reflecting the quality of effi-
ciency to identify the optimally efficient cutoff for
each version.

Results .~

In the analyses that follow, statistical comparisons
of the two versions of the PK scale involve the
embedded version and the first administration of
the stand-alone version unless otherwise noted.

Descriptive Statistics, Reliability, and Convergent
Validity

As shown in Table 1, the embedded and stand-
alone versions had nearly identical means and
standard deviations, both in the full sample and

’ within the PTSD and non-PTSD groups. A 3 x 2

(PK Scale Version: embedded, first stand-alone,
second stand-alone x Diagnostic Group: PTSD,
non-PTSD) repeated measures analysis of variance
(ANOVA) was conducted on the data from the 60
participants who completed the PK scale three

Table 1
Means and Standard Deviations for the Embedded and Stand-Alone Versions of the
MMPI-2 PK Scale

Full sample? PTSDP Non-PTSD¢
Version M SD M SD M SD
Embedded PK scale 242 119 306 8.9 165  10.6
Stand-alone PK scale 244 129 315 9.1 155 114

Note. MMPI-2 = Minnesota Multiphasic Personality lnventory-2; PK scale = Keane posttraumatic
stress disorder scale: PTSD = posttraumatic stress disorder.

aN = 123. by = 68. ¢n = 55.

439



Herman, Weathers, Litz, and Keane

times. As expected, this analysis revealed a main
effect for diagnostic group, F (1, 58) = 32.93, p <
.001, but no main effect for PK scale version and
no interaction of PK scale version and diagnostic
group.

The Pearson correlation between the embedded
and stand-alone versions was quite strong (r = .90),
as was the test-retest reliability of the stand-alone
version (r = .95). In addition, both versions had
excellent internal consistency. For the embedded
version, item-scale total correlations ranged from
.33 to .74 with an alpha of .95. For the stand-alone
version, item-scale total correlations ranged from
.38 to .72 with an alpha of .96. As shown in Table
2, both versions correlated moderately with the
CES and correlated strongly with the Mississippi
Scale, the IES, the PCL and the CAPS.

Table 2

Pearson Correlations Between the Embedded and Stand-
Alone Versions of the MMPI-2 PK Scale and Measures of
Combat Exposure and PTSD

Embedded Stand-alone

Measure PK scale r PK scale r
Combat Exposure Scale .32 .37
Mississippi Scale .81 .85
Impact of Event Scale .65 71
PTSD Checklist 77 .83
Clinician-administered

PTSD Scale total

severity score .77 .80

Note. All correlations significant at p < .001. MMPI-2 = Minnesota
Multiphasic Personality Inventory-2; PK scale = Keane posttrau-
matic stress disorder scale; PTSD = posttraumatic stress disorder.

Diagnostic Utility

As shown in Table 3, the embedded and stand-
alone versions of the PK scale had very similar lev-
els of diagnostic utility. Although the optimally
efficient cutoff score for the two versions differed
slightly (26 for embedded vs. 24 for stand-alone),
both demonstrated good sensitivity, specificity,
and quality of efficiency (as indexed by a kappa
coefficient). The stand-alone version had slightly
higher diagnostic utility relative to the embedded
version.
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Discussion

Our data support the use of the stand-alone ver-
sion of the MMPI-2 PK scale for those testing situ-
ations that do not require an administration of an
MMPI-2. As Lyons and Scotti (1994) observed in
their investigation of the MMPI PK scale, we
found the stand-alone version of the MMPI-2 PK
scale to be highly comparable to the embedded
version of the test. In the present study, the two
versions had nearly identical means and standard
deviations both in the full sample and in the
PTSD and non-PTSD groups separately. In addi-
tion, both versions had excellent internal consis-
tency and were quite similar in terms of conver-
gent validity and diagnostic utility. Finally, the
stand-alone MMPI-2 PK scale was found to have
excellent test-retest reliability.

To our knowledge, this is the first study to empiri-
cally derive an optimally efficient cutoff score for
the MMPI-2 PK scale using an interview-based
PTSD diagnosis as the criterion. We found that a
cutoff score of 26 on the embedded version or 24
on the stand-alone version of the MMPI-2 PK scale
yielded acceptable diagnostic utility in a sample of
male Vietnam combat veterans. These cutoffs are
slightly lower than the rationally derived cutoff
of 28 recommended by Lyons and Keane (1992).
Because optimally efficient cutoff scores on the
PK scale may vary considerably from one popula-
tion to another (e.g., Kulka et al., 1991; Watson
et al., 1986), the generalizability of the present
findings can only be established through cross-
validation studies, not only with other samples of
combat veterans, but also with other traumatized
populations. The diagnostic utility of a question-
naire is directly related to the prevalence or base
rate of a disorder in a given population and may
also be influenced by factors such as the severity
of the disorder, response style, gender, and ethnic-
ity. Until cross-validation studies are available, we
recommend that, whenever possible, investigators
derive their own local cutoff scores, particularly
for assessing populations other than Vietnam
combat veterans.

As with any single PTSD test, scores from the
stand-alone version of the MMPI1-2 PK scale
should be interpreted with caution. The PK scale
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Table 3
Diagnostic Utility of the Optimally Efficient Cutoff Scores on the Embedded and Stand-Alone Versions
of the MMPI-2 PK Scale

Tpb with Level
Scale diagnosis Cutoff of test Sensitivity  Specificity Efficiency K (.5)
Embedded PK scale .59 .26 .72 .82 .76 53
Stand-alone PK scale .62 ' 24 .82 .76 .80 .59

Note. N = 123, Base Rate = 55%. rp,;, = Spearman rank point-biserial correlation coefficient representing overall quality; diagnosis =
Structured Clinical Interview for DSM-/II-R-based diagnosis of posttraumatic stress disorder (PTSD); cutoff = optimally efficient cutoff:
level of test = proportion of test positives; x (.5) = kappa coefficient representing quality of efficiency.

would be most useful as part of a comprehensive,
multimethod assessment battery that provides
converging information from multiple indicators
of PTSD (see Keane, Wolfe, & Taylor, 1987; Litz &
Weathers, 1994). Finally, as Lyons and Scotti
(1994) caution, those wishing to use the stand-
alone version of the MMPI-2 PK scale must first
obtain permission from the University of
Minnesota Press.
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